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Abstract 
There is evidence from many leading statistics educators that students often find 
statistics a difficult subject to learn. This is often attributed to the abstract nature of 
the concepts and the change in thinking required to understand the theory of 
probability and the innate variation existing around us. For mature-aged students, 
these difficulties may be compounded by lack of basic mathematical skills and anxiety 
about learning statistics. In addition, learning at a distance may increase the problems 
students have in obtaining good understanding of the concepts. 
The purposes of this qualitative study were to determine the value mature-aged 
students placed on having a compulsory statistics paper in their business or applied 
science degree; and to record the difficulties that these students attributed to their 
choice of the distance mode of learning and their strategies or suggestions for dealing 
with these. Recommendations for the design of distance courses for mature-aged 
students were discussed. 
The main findings were: 
• The lack of mathematical skills was the mam reason that students were 
tentative about tackling a statistics course. Older students and those with little 
secondary education may be particularly affected. 
• Anxiety was not as extensive as had been reported in overseas studies but is 
still an issue for statistics educators. 
• Almost all students saw value in having a compulsory statistics course in their 
degree and were aware of the need to interpret data presented to them in their 
study, work or everyday life. 
• The mature-aged students demonstrated good metacognitive skills and other 
learning strategies. Determination to succeed and high motivation were 
apparent, although many students found the course unexpectedly difficult. 
• There was a variety of opinions about the effectiveness of available resources. 
Support mechanisms were deemed important, as was some face-to-face 
component in the statistics course and some flexibility in time-frames. 
11l 
Acknowledgements 
There are a number of people without whose assistance this thesis would not have 
been possible. Most importantly, I wish to thank the students of The Open 
Polytechnic of New Zealand Statistical Analysis course which was the subject of this 
study. These students willingly gave of their time to complete questionnaires and 
participate in interviews and were open and frank about their experiences. 
I wish to express my appreciation to my thesis supervisor, Dr Glenda Anthony, 
College of Education, Massey University. Glenda provided motivation when times 
got tough and provided valuable input and suggestions for the writing of this thesis. 
Thank-you also to my colleagues at The Open Polytechnic of New Zealand, 
particularly those in the mathematics and statistics section, who shouldered extra 
workload when time was in short supply. 
Finally, thank you to my family for your support and confidence in my ability to 
complete this project. 
IV 
Table of contents 
Abstract 
Acknowledgements 
Table of contents 
Chapter 1: Introduction 
1.1 Background to the study 
1.2 Definition of terms 
1.3 Research questions 
Chapter 2: Literature review 
2.1 Literature on teaching and learning statistics 
2.1.1 Affective issues 
2. 1.2 Cognitive issues 
2.1.3 Statistics education reforms 
2.1.4 Technology in statistics education 
2.1 .5 Statistics and distance education 
2.1.6 Summary 
2.2 Literature on teaching and learning mathematics 
2.2 . 1 Affective issues 
2.2 .2 Metacognition 
2.3 Literature on learning at a distance 
2.3 .1 The theory of open and distance learning 
2.3.2 Constructivism in distance education 
2.3.3 Metacognition and affective issues in 
distance education 
2.3.4 Delivery modes in distance education 
2.3.5 Student support in distance education 
2.3.6 Women in distance education 
2.3. 7 The role of the teacher in distance education 
2.3.8 Summary 
2.4 Literature on teaching and learning of adults 
2.5 Summary 
V 
Page 
Ill 
lV 
V 
3 
4 
5 
5 
6 
10 
10 
14 
15 
16 
16 
16 
18 
19 
19 
22 
23 
24 
26 
29 
31 
31 
32 
38 
Chapter 3: Methodology 
3.1 Justification for methodology 
3.2 The course 
3.3 The sample 
3.4 Data collection 
3.5 Validity and reliability 
3.6 Ethics 
3.7 Data analysis 
3.8 The researcher 's role 
3.9 Limitations 
3.10 Summary 
Chapter 4: Results 
4.1 Summary of beginning questionnaire response 
4.2 Summary of final questionnaire responses 
4.3 The interviews 
Chapter 5: Discussion 
5.1 Discussion relating to the research questions 
5 .1 .1 Research question 1 
5.1.2 Research question 2a 
5.1.3 Research question 2b 
5 .1. 4 Research question 3 
5.1.5 Research question 4 
5.1.6 Summary 
5.2 Statistics education reforms 
39 
39 
42 
43 
44 
45 
46 
47 
48 
48 
49 
50 
50 
55 
66 
67 
67 
67 
71 
72 
73 
79 
80 
- implications for distance education 81 
5.3 The learning environment in statistics distance education 86 
5.4 Delivery mode in statistics distance education 90 
5.5 Student support in statistics distance education 94 
Vl 
5.6 Women in statistics distance education 99 
5.7 Revisiting two adult education models 105 
Chapter 6: Conclusion 112 
6.1 Summary of findings 112 
6.2 Recommendations for a successful distance education course 114 
6 .3 Opportunities for further research 116 
6.4 Concluding thoughts 117 
References 118 
Appendices · 132 
Appendix 1: Questionnaire for beginning students 132 
Appendix 2: Covering letter for beginning students' questionnaire 134 
Appendix 3: Questionnaire for completing students 136 
Appendix 4: Covering letter for completing students' questionnaire 139 
Appendix 5: Form for expression of interest in interviews 
Appendix 6: Themes for semi-structured interviews 
Appendix 7: Information sheet for interviews 
Appendix 8: Consent form 
List of figures 
140 
141 
142 
144 
Figure 1: Kember's Model of Student Progress 21 
Figure 2: Lyman's Model of Situated Leaming 35 
Figure 3: Ramsden's Model of Learning in Context 37 
Figure 4: Adaptation of Lyman's Model of Situated Learning 109 
vu 
